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mx\t, M^i"*fc^vi*;p7.^x«^(fflj3S^^^^n§^^*e>n-2)3: 

£)&*»J£ftTloS (L. Provasoli; Ulva. Biol. Bull.. 1958. 114. 375.: M. 
Tatewaki. L. Provasoli and I. J. Pintner; J. Phycol. , 1983, 19, 409. )<, * 

<Dm*&& Z. Z> Z. £tlT<A£ (M. Tatewaki. L. Provasoli and I. J. 

Pintner; J. Phycol.. 1983. 19. 409.) ^nZOttHtiWKDmgbJ&ft, 

mmi±±mmmm^r^T<D^-fymmx-$>^^m<D^^m^xmmmz^m 
f^tt^ui^Ttnii tt^mmntkm • *kmm9z<D\zfr\zmmmx$>z>-& 

2001-396342) o L^U ^©a£«*£g^ tf* $ XStfUBttRtt 
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YM-2-23 ^ (gKH^FERM BP-8417T, 2001 ^8 3 20 Btf (HO* ft) "MiLfT 
5 Tiltil ^^^6) Kiffe^nT^S (2003 ¥ 6 ft 25 BttTMim£ 9 7* 
X ( Tenacibaculum sp. ) YM-1-69 (gft#-*§- FERM BP-8418 T\ 2001 ^ 8 ft 20 B 

ft (jgc*m) T&£tfigt&A sn^^^w^^f m^^m^^.>^- (B* 

S^mo<«rl3miTg l#flfil *fftSS6) fcflfKSnTVi* (2003 ¥ 6 ft 

it&yotf&MVo&T'&ZZ.li&M.ltiV. *f&m : &fZJ&V1t. ^n^T YM-2-23 tfc 
St>VX« YM-1-69 8cfc!S<H-r<5 7 ^A^U^A (FiavobactenM) JR* V"* 
U 7 ( Zobellia ) IXftfty/^ j. =5 A ( Tenacibaculum ) /S^g^T^^gf <h U 
15 Ttt'J f 7+U->? of / < h'Siftft^SllftSnT^S^ * 

M8*!B<0JiEfi£4EiiT*, &*>V>«JgSB&:3 > h ;Vt5«t 5 ft: rt: mil 

( 1 ) Tffioa'-fk^WttK : 

I. 

20 1. ^H£>-fe : M-fe 

2. : 457 

3. tttt : C 24 H 3 .N 3 0<S 

»ft##T : FABMS : m/z 456 [M-H]" (0 1 ) 
K»#l6K*^«f : mmm 456. I960 [M-H]" 
25 EfWm 456. 1930 (C 2 <H 30 N 3 0<S) 

4. : 

1) 'H-NMR (D 2 0-20 mM Na 2 HP0< (pH 9), 750 MHz) : (0 2) 

<5ppm 0.818 (3H. s) . 0.837 (3H. s) , 0.882 (3H. s) . 0.960 (1H. m) . 1.058 (1H, 

m). 1.167 (1H. m). 1.326 (3H. s), 1.37 (1H. m) , 1.38 (1H. m) . 1.40 (1H, m) , 
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1.58 (1H. m), 1.61 (2H, n) . 1.52 (1H. br d. J = 13 Hz). 1.76 (1H, br d, J 
= 14 Hz). 2.024 (1H. m). 2.181 (1H. dd. J = 4. 14 Hz), 2.291 (1H. dd. J = 
14. 16.5 Hz). 7.698 (1H. d. J = 7. 5 Hz). 7.845 (1H. d. J = 7.5 Hz) 
2) ,3 C-NMR (D 2 O-20 mM Na 2 HP0< (pH 9) > 125 MHz) : (0 3) 
5 <5ppml5.236 (q). 19.037 (t). 20.287 (t). 20.955 (a). 21. 835 (a).. 25. 987 (t). 
33.381 (s). 33.636 (q) , 37.308 (s). 39. 590 (t), 41.199 (t). 42. 346 (t) . 52.769 
(d). 56.381 (d). 79. 096 (s) . 114.965 (s) , 124.399 (d). 139.004 (s) . 141.232 
(d). 150.282 (s). 152.656 (s). 172. 081 (s) . 173.538 (s) . 174. 661 (s) 

( io (.2) Tmomit^m^n : 

1. : 

'H-NMR (D 2 0-20 mM Na 2 HP0< (pH 9) > 500 MHz) : (HI 4 ) 

<5ppm 0.815 (3H. s) , 0.834 (3H. s) . 0.877 (3H. s) . 0.949 (1H. m) . 1.048 (1H. 
15 m). 1.163 (1H. m). 1.297 (3H. s) , 1.35 - 1.40 (3H. m) . 1.52 - 1.63 (4H, m). 
1.753 (1H. br d. J = 14 Hz). 2.012 (1H. m) , 2.158 (1H. m) . 2.299 (1H. m). 
7.646 (1H, d. J = 8. 0 Hz). 7.769 (1H. d. J = 8. 0 Hz) 

(3) 8983 (i) \~mm<DmMfc^wm. i xizwim (2) izmmcommit^mn 

(4) m±®tfi YM-2-23 W (FERM BP-8417K J-^iy A • X tf— X 
( Tenacibaculum sp. ) YM-1-69 (FERM BP-8418) Xte*ftS©«<HS*rr&*HuJE 

25 (3) iztm<nm&&. 

(5) huI2 ci) izmmommfc^wm. 1 xumm (2) \zum<Dmm<t&ww. 

(6) iufs (1) iztmoimmit^mm. 1 * h u ^^vu^yy^^ >x-m 
m?%z£\z£K>m*>ti2>mmmit¥yon 1 <d^j *^)um, y^jwk#x 



(7) MSB (6) fcS2m<Z)hU^^;W^^7K^^* r ^^±h , J^AT^iI-r^ 

x^-S/y^j. 7 AJR^CDCytophaga-Flavobacterium-Bacteriodes complex tcMf 

10 YM-2-23 (FERM BP-84 1 7) , x^" ^ A3r 9 A • X t? — S'— X ( Tenacibacul urn sp. ) 
YM-1-69 (FERMBP-8418) ^, une©M»l:**t S^g£fc£^f -5 £ 
5o YM-1-69 YM-2-23 **<Dttfc 9 utieoI^©il£(Itl$:^bTt) 
rYM-1-69 tfcOSHHMttcJ 1~«, flIAtf. «£M±;fc£!»k8l£H::2* b^tK#7£ 
i«Stt-X»*ft<eJifilttfe*'rM i »*P*oT, SB?iJflHt lie*c<Z>MSIE?!l£: 85% 

15 .£*±, #£b< 95%^±ffiP&:&SB2^J^£n£ 16S rRNA V3 Sl^ite^S: 
J#^K«c-^iHyiJ##3l2«<2)**E?Ui: 72%^±, »£b<te 95%JEA±*BHafc:*& 
gg3#lTM6£*i* gyrB ae^SJ^fiHfca^^ns. rYM-2-23 t*<£>3g<lUMt*j 

gTOoT, iH^J#^ 2 83«©«[SB33?iJi: 85%£AJb> b < 95%J£A_t*BI^ 
20 7i4SSiB^J"r3cSn* 16S rRNA V3 WlfifS^^i^E?!!*^ 4 iem©*£ 
SSS?'J£ 72%£A±, $?£b< 13: 80%£i,±, Mtc$f * U< « 95X£*±*§raft:*££BB 
gyrB ite^£J#^S#fc#^£n£o 
TYM-1-69 <*<&«(H8itfcJ Rtf rYM-2-23 *fc<£>m<!UMt*J £ LTte, YM2-10 
(MBIC 04671) > YM2-11 (MBIC 04672) , YM2-12 (MBIC 04673) , YM2-13 (MBIC 04674), 
25 YM1-66 (MBIC 04663), YM2-24 (MBIC 04684), YM1-51 (MBIC 04662) , Zobellia 
uljginosa (ATCC 14397) , YM1-1 1 (MBIC 04693) , T-588 (MBIC 05930) , YM2-22 (MBIC 
04682), YM2-27 (MBIC 04687), YM2-6 (MBIC 04669), YM1-68 (MBIC 04664), YM1-38 
(MBIC 04661), YM2-4 (MBIC 04667) , YM2-5 (MBIC 04668) , YM2-7 (MBIC 04670) , 
YM2-21 (MBIC 04681), YM2-1 (MBIC 04666) ,T-565 (MBIC 05877) , T-424 (MBIC 05876), 

4 



[Cytophaga] sp. UP7 (MBIC 01484), T-551 (MBIC 05929) > Pedobacter heparinus 
(IFO 12017) ,T-561 (MBIC 05879) . Cyclobacterium marinum (LMG 13164) . Cytophaga 
sp. (MBIC 01539) > Cytophaga sp. (MBIC 01599) , Chi t inophaga pinensis (DSM 2588) 

s mu<Dmw<Do%. rMBicj ^#$nfe®^(i, mnn^^j-oj uv-wvm 

tDl^^ — ^ VZ> V3 XMarine Biotechnology Institute Culture collection; 
MBIC) (B*iffili5r|]^Ea 3 - 7 5 - 1 ) 
(http://seasquirt.mbio.co.jp/mbic/index.php?page=top)^ HFOj ^f\t$ tl^cM^fi, 
MHfeAfSSiW^Hfi (Institute for Fermentation, Osaka; IFO) (B&mjzmtif 

iO ^Km^iUE-r-H*0I2Ta 1 7#8 5^) ^<£>, TATCCj nfcMtfcte, y 

^U*> 5>^~7 ftJl^*— 3 Up >>a > (American Type Culture Collection; 
ATCC) (12301 Parklawn Drive, Rockville, Maryland 20852. U. S. L)fr*>, TDSMj 
tftt-gtifzMtikl'i^ Deutsche Sammlung von Mikroorganismen und Zellkulturen 
GmbH (DSMZ) (Mascheroder Weg lb. 38124 Braunschweig, Germany) TLMGj 

15 nfcffitfUS, BCCM TU /LMG Bateria Collection (Belgian Co-ordinated 

Collections of Micro-organisms, Laboratorium voor Microbiologic 
Universiteit Gent (RUG) , K. L. Ledegancksf aat 35, B-9000 Gent, Brussels. 
Belgium) J tti^ftA^v]mx*$bZ> B 

16S rRNA V3 m&m.fc^X.Zfi/X\Z gyrB it€^^^SSB^J^ YM-1-69 *fc^> 

20 ym-2-23 w<D^ntm—'vhz>mmz. zn$<DmMmw<Dtp-z?*>ft\ztfr%.is\,* 
mi(DWL±^<Dmm\zmvxu. mizvmftmmvmmxmtf-mzm^zn 

i/=L>ju-7s. *isn-x, y^hV-*, "7>- h-JK m 

^m^tvx\t. mt7>^~0A. ffi&7>^-<y2±, mmyy^^^. 
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mmthvo&s mm. ^y'h>. m^*7,. nsx^x, tttik&m* □->• 
7.1— ~? ■ u#-, icsi, t>v^ jmte£tfM®LX\tm.£ j &Tm^t>n%o 

10 pH \t. mn 7-9, b < \t 7. 5-8 t%m<D pH WSEJcttTKfift-fk <• 

9±g#**i£<hM#:K#tf\ M#:^^-7K^^y-;u, 

< 
i 

25 «RlXtt2S;fl5. mMit^WM 2 ftl^T^^^lb^^T^^*^ §r*|<b 

mmitrnwrn l&mmfc* ^Mtm w a h y * ;w -> y 7 y * * » 
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y^^7$;^;k7 7-hU7MU H (DAST) ©#fiTTfi«) £«fctK 
M(c, MfS h U *^)Mb#&7K*fc*2*:*- h U C £: K: £ 9 , 

©ffitt* ^SI^A^Clchfci^Me 1 H 3 ct 0 feMtCitTC^n^cfb^^JM 
e 1 H 1 m:t^'Tfl)o Me 1 H 1 ^SilX;^ U <£#T> ^ : R I 

{ io c Rtt^*» i - 6 ©7;^;PS*St.)T/T$n*a 7flj7;WH« 

SHREWS*!.*. i#tt^ilitLT(l T^-it (ULVALES) gcD^^T, 
#J;U£, k (MonostromataceaeK T:*im (Ulvaceae) &£<D*ik8l£ 

( ^tf^dt^T#-5. ^#:W^«k>X^+M4»CJl-r^«Slt lit NX^I 

20 b hx^7*it ( Monostroma ni t idum h IWISv^b Fx ( Monostroma oxyspermum ), 
|gjRxv/t hx^lt ( Monostroma angicava ), 7^"itf4^K"t"-&^^ t lt7t 
/ Ult77tyU ( Enteromorpha compressa K iBjjg^'i' 7:3" / U ( Enteromorpha 
intestinalis ), mMOXAY^y V ( Enteromorpha linza ), 7:*1*JS#^>7 
^-tt ( Ulva conglobata ), fflmTj-?*-*)- ( Ulva pertusa ) UZZMtfTZ Z. t 

25 

TL£?tg«7J&) Tfi[fflSnTUfc'bfl!)tl^iT«k<, fclAtf* ASP7 PES 
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zmmftT'&nitwizmfezntt^tf* io- |2 ~io- 3 /zg/mi ft % cd£W£ lu„ 

5 

0 2 11 ifi^t^K 1 © MMR*^ MU^To 

ei 3 n mmtmmm. i cd |3 c-nmr mi^^To 
io i4it mmit^mn2 <d 'h-nmrx^ h)v^^-r 0 ( 

* .5 BW^k hx^aiaBnao.^T**. 

15 07 11 Me 1 <D 'H-NMRT.^ hfr&TF'f. 
0 8 11 M e 1 <D ,3 C-NMR h;P£^To 
0911 Me 1 BCD 'H-NMRX^ hfrttt't. 
.01011 Me 1 H 3 CD 'H-NMR MkSr^-To 
Hlltt, M e 1 H 1 CD'H-NMR*^ 

( 

20 @12H Me lHlMe0'H-NMR7^^h;^^-r. 

0i3n mmm s <omm io at© 7 ©igs&&©¥jr"e«&2>. 

0 14H 5 CDig* 10 B^CD 6 gfe b ^«RCD¥*T * § . 

015H ^i»J 7 ^*5^^>y^-7^-t)-ecD^^m^^-r¥*T?fe^o 

01 6H iijsfiI7 ic43^^^^T^-yu-ecDnm^m^^-r^*T$)^„ 

25 01 711 YM-1-69**, YM-2-23 CI n CDgl^MlfcCD gyrB DNA ^Wim* 

01811 YM-H69«, YM-2-23 ttX^cn^Sfidl*© 16S rDNA mffim, M 

019H mmn^mn i cd^^m^^^To 



02 on. mmt^mn 1 ©hmbc vjv^m^Ltz^^mT. 
i2i(i Me i (Di®ftffim&zsmftiLmm%7jk-ro 

M e 1 (D HMBC 7^ b JU^m^Lrc^^T^To 
12 3ft M e 1 H 3 ©7>^^ h;i/^f?tlTL^^m^^To 
5 02 4H Me 1H3©HMBCX^^ h^^^^bfe^m^^-fo 
02 5 H Me 1H 1(7)7,^^ h^^^tffU^^^^^-To 
02 6 H Me 1H 1 ©HMBC7^ L^^^To 
02 7(1 M e 1 H 1 Me <DX^2 hJl&Mffi L/^H^-To 
02 8(1 Me 1H 1 Me ©HMBC 7.^^ h ;U£^#r Lfc^^To 

10 

*WmWte> *Ei©ffi$te*i<E>S?&T&£#lp2 00 2- 203608 (DWM9 
m \Z £ D ^ © i£ ffi 6*3 «g ffl A« Eg 5t $ n £ t> © Tftt V> . 

*mwiz&m-T2>mmz£XT<D&5\zMMisrz. mmvr^mmm<^m 1 
fc«KgF*<aiS7k io $ >j u 7 hji&mmv, i ^@««[b<5j>;P5 i y ^xufc. 
20 ±m &ffimi%&-M7kT*Miz io ioo^iru looT^r^nu h;u 

* 1/10 V«J y?13-7V— h\Zft&V.ffiWm&(Dn>7 — i?#T^U- 

7ij>7^-7V-h{:ttIb, ¥M*tsn*£T«S£8cfrfc. 24:A:&£^te 
48 ^o^l/- H3 2 &V>L 1 5 U U y Ml/© ASP7 i£i&£#£U -en 

25 ^no-7x;Kcmiffl^^b^-7^h hX£ 20^^gm^SDbfCo^ntc¥ffi'ft:L 

d©7V- h£ 19-22'C, BJ$ 14 P^WgB 10 Bf KIT 5 B f^ib, ?^hh 
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YM-l-69^«i^^x>^1t ( Halimedaopuntia ) (il^JH) frZMUiZtltcM 
*£T&9, YM-2-23^«b hx^it ( Monostroma ni t idum ) mUT^T^m) frZ 

##M 1 Tf#£>nfc^£#J<7) 16S rRNA V3 W$JkJ$ gyrB if-fS^cD DNA ^3£i2?'J£: 
&5£bfco YM-1-69**© 16S rRNA V3 m®,X.Tf gyrB ite^O DNA *&g@B#l£^-n^ 
tiMfm^lTkXSmm&ns \ZtMt 0 YM-2-23 tfctf) 16S rRNA V3 &M,lkTf- gyrB 

«^<d dna j&&mt& j tn?nmmn 2 s:i/ib^j#-^ 4 ic^-r 0 # ?>nfeiB^Jic 

O^Tt-^^-^ (DDBJ-fasta) <Hto fc^JH:, #I2?'JtegE 1 \Z^-TU^<D 
SS^iJ <h IWI14 U tco 



£ 1 





taints (%) 




Accession Number 


i 


95. 26 


Tenacibaculum amylolyticum 


AB032505 


2 


94. 18 


Zobel 1 ia ul iginosa 


M62799 


3 


84. 91 


Tenacibaculum amylolyticum 


AB032586 


4 


78. 18 


Zobel 1 ia ul iginosa 


AB034224 



YM-1-69 fcfc&tf YM-2-23 ®i(D3iW£.fc¥&)&niZ'3 (^TPaS X^tz^^ 
% 2 t^t. 
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2 





YM- 1-69 


YM-2-73 

j in u u o 


^7 A /s" 
y y ix. /'Lr 






J*J S S I— IP IJt 


_|_ 
I 


_i_ 

i 


± -y KffiW: 


4_ 
i 


_i 


Ur piVi^ 


U 


T? 

r 


x y ^ y 7 o vj ^z/ >/k y 7 a c/;S3c 


t 

T 


i 


nb atfc -kfe- /t\ — 


i 

+ 


+ 


1 y h 














+ 


- + 


DNA zJDtKttW 


+ 


+ 




i 

-r 


+ 




+ 


+ 


















+ 















m. 1 &tfSt 2 (DtigMfrio, YM-I-69 ^lifty/^a7A • X tf-:>-X 
( Tenacibaculum sp. ) <h|SJ^£tu YM-2-23 Cytophaga-Flavobacterium- 
Bacteriodes complex \zM~t Zifsife^ titc 

^£^«^T^Bte#i3gb£:v3r t M ( Monostroma oxyspermum ) ASP7 i& 

4%?mmmmm-?'( ?nyu-h awAKittssL ^t48-mtp ^mrr) <s>-jijg 

ASP7 igi-fe^r lmk -^J@J^(^^ 0. 9ml ^^5a U -?Ug \ZUmM%. £ &<& 

?%®Lmnttm7 ? z is a >z \\u i -r^asjau t?^^ ^{c^d^ji^ 

®mK>fr7L?Ztlz£ 10 fgfo©^!^?: 8— 1 8 ©^^-r?>e:«h^T-^ 

£o m&<D&\iz&z> 100// 1 f«lll^Co iHWi;l§II^ imi $,£-9 

10~20M£&££5K^lRL;t-7^t: h xig«f££ 48-MTP (D"r^T<D?L(C 100 
Ml -r-DmmLX^m^: 1ml <hL£:„ £©48-MTP£BJ|8<2^(D^#T22 < C, 3-5 
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mhm^>y°^Mm^m^mwmm (meo t^mv. mec ©mfc^ 

asp7 mm<D®.f$\t&T(Dm k> t-^-s. 

^ 3 



5fe^ASP7tgi& (1L^ pH 7.8-8.0) 





950 ml 


NaCl 


25 g 


MgS0< • 7H 2 0 


9 g 


KC1 


700 mg 


CaCl 2 


840 mg 


Tris-HCl 


1 g 


NaN0 3 


50 mg 


Na 2 -glyceroP0 4 


20 mg 


Na 2 Si0 3 • 9H 2 0 


70 mg 


Vitamin B12 


1 tig 




70 mg 


Vitamin Mix S3 *1 


10 ml 


PII metals *2 


30 ml 


S2 metals *3 


5 ml 


^ 4 




*1 Vitamin Mix S3 






100 ml 




5 mg 




1 mg 




1 mg 




0. 1 mg 




0. 0 1 mg 


-f y -> 1 — ;u 


50 mg 




30 mg 


31^ 


0. 02 mg 
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m 5 



*2 PII metals 



fi^7K 


1000 ml 


Na 2 -EDTA 


1 g 


FeCl 3 -6H 2 0 


48 mg 


H3BO3 


1. 13 g 


MnCl 2 -4H 2 0 


144 mg 


ZnCl 2 


5. 2 mg 


CoCl 2 -6H 2 0 


4 mg 



6 



*3 S2 metals 





500 


ml 


Na 2 Mo(V2H 2 0 


63 


mg 


NaBr 


640 


rag 


SrCl 2 -6H 2 0 


304 


mg 


RbCl 


14 


mg 


LiCl 


61 


mg 


KI 


0. 65 


mg 


v 2 o 5 


0. 18 


mg 



mmm 2 ] mmit^n 1 <D&m - mm 

lit L/T YM-2-23 $t (FERM BP-8417) £Ji^7bo TU>^D 

7, (T^7nm 37. 4g/K xum^^\z^-oT^uM^m.^vxmm) &m 

^Tco mmW& 100ml =M7?7>zitpT~ 50ml >y"n7.^m^X ZQX:x 24 

mmmw. (mtt 100 sis) mmv, z\nzm\zmi& 450mi ©a-/ i u 7 h 
^£^777^1:^1^111^ iwun©^-? 24 mmigmistc. *mm\z, m 

tW 800ml Ao7c/\*y :7;i/# 1 U >;/ h;^777^ 16 ^T*1M| (ffrfr 
130 [Hie) Rtfigi&rf 450ml A o 7c 1 U y h;l/tH^777D 10 *T«»i&ai(S 
#100 015) TfrU, ^F*fflS30 , C, i£*P# fflte 3 B Hi: Ufco z\(DJ:z>\zLX 

n^ntz^mmm is u y hju^m^rnvtzo mmtmti!,-r^^.x-2ox:\z, m 
mmmt tVT&m^tzo mm*mm 4 isi# c*tj 72 u»; h;w#) ©s#£5o%y 

-t h- h U;UzK^fS 1200ml T-|HiaatSU> MUfc. ttttfK&^F^ttfftK 72 'J 
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y hfrt X^l/>^lf-;l/^>if>^ l J^-T$)^^W-\ 7 -r HP-20 
(HUfc^&^tt) 2500ml Id®* S-frfc. 8Mg£ 10% 7"fe h - h 'J ^TfcJ&tt 
6000ml T«bTMl, 50% h- h «J ;Mc8tt 6000ml TigfflLT^tftt 
^SIHia^Sftfc. TOYOPEARL DEAE-650 (M) (jUV -&5£#*±) £ 

5 180mM NaCl-20%7-fe hx MJ 450mM NaCl-20% 7-fe 

)V%m*rzWi. if^^^-t> HP-20 (=gfc3M*5$;£*t) 500ml 10% 
7-feh^hUJl'*** 1000ml T&#LTJMb, 50% Tir b — h 'J ;V*J6« 
1000ml T^tM#£#fco «JEE»«&bfc&* *IS«:»*fTViaitt#»j«»IHH^ 

io wc*itt«ia»©«»~ia» ho u ^ h;u#) Sr^-frr, f 

^mmtVX lOOmM NaCl-20mM Na 2 HP0,-20% 7ir hx h U ;M<}§f& (pH 9) 
Sephacryl S-100 HR 25mmxft£ 1200mm) fffiML, ^JKfrStHfl&ttSr'^i" 

iii^^t#fcc ^©^ttia^^a^, jujfift. mm&mv. ®mtt£i>T 14-22% 

15 7-feh- h U;l/-5g (NH<) 2 C0 3 /1 TKSMtfcm^&MJfcfl^O**' h^77^f — (7 
^i/^A/W*1t^X>7,tfc^#ft®UES0URCERPC 3ML, f*!M 6. 4mmXfi£ 100mm 
x2*m^'J) T#H(£L, *£14iIJ#£aKi|g8;«MJL IE tC^Kiffi <h LT 5-25% 7iz h 

:*1M x>7>1*5£#St©! RESOURCE RPC 3 ML, \H& 6. 4mmXft$ 100mmX2 ^iS^J) , 
HO/zgtffco 

[Hjg^j 3 ] mmit^mn 2 • 

H«iJ 2 K:fieoT»*Sn*»r«4b^*K 1 tt«**t«fc*m* 5~25%7-fe 

h - h u ;i/-i% NH 3 7K^^<hv^^7;w* u &wvmm<k¥®n 2 7»te Lfc 
£5rc&sa*7;p;& 'j*#TRisn5irM*** 1 fctJt««££-c&*. n 

JS0tJ2 fc:fctt****««©&»T, llffiitT 17%7-fe h- h U ;i/-5g 
(NH,) 2 C0 3 +5ml NHj/l *8i££fflV>fciftii8H*£a-7 h^7^- (77ytA^ 
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< HrV -fx >**fcit£ftg! RESOURCE RPC 3 ML, 1*1^6. 4imiXS$ 100mmX2« 

ffimt^yon i iij 140 At g 40m i £*.j&>u ^>-£>i60mk h 

u^^;i/->u;p^7v*^^> (10%, n-^-tf->&i£, m^k^xsi«^:#1±^) 

100 m 1 ZmQLT£<MWV^U-Z 2 PfH^/fc^-tf/'Co y77^^>OfMi 

IT 50~100%T-fe h U;U-7K^^Vi^i^3i^#:^DT h^^^^r- (*y 
-tfciC^ftgSJ TSKgel 0DS-80Ts, 4. 6mmXfi$ 150mm) HT^i L & £ £ Z & 
#5E*tfJ (iK*^ 152 Mg. » 99%) K$m<fb^» 1 O h U *^;W£ (^TM 

j^T^ h^->S (-OCH3) CD— -Dtf'&x \zM* h^->» (-OCD3) tfiilM e LB 
Mel 152^g S — ;U 200m 1 tc^L*#T7j<i?i'fb*r>l[i:7- 
..bJJ ?A lmg £*SS;bPL 1 B#^il5c$i±fCo Kfom*. &W}& £ LT 50~ 100% 7 
th-h U^-7j<£M^£:iSMi&#:^ 0^h^:7^- (5KV— tfcifc^ftS! 
TSKgel 0DS-80Ts, F*m4. 6mmXfi£ 150mm) KT#i«E L£: <h £ 3iiJiR«T (iK* 
*<) 140Mg, 4« 98%) M e 1 (DWtzW (&ITM e 1 H 3 LV&T) £t#fco £ IT 
HfcMe 1 H 3 ©^l^^jivX^-'l'X— t-'V 400m 1 Kig7^ L v ^2STr 20mg/ml 

zkiHb*^*^ h u £Ax^y-;w§#noOM 1 .^asipb^fiT lBoa-msjfcSit 
fc„ fiSfpts^h u^atK^se ioom 1 ^^inbT io#Mi»#LfcgL 

Sliffi<hbT 50~100%T-b hzhU^-TK^ffl^c 
K>I$t#:£ 0-7 h^77>f~ (IV-ttSMi TSKgel 0DS-80Ts\ F*l@ 4. 6mm>< 
fi£ 150mm) £T#SIUfc<hc:;5fc&j£SW Wm® 123Mg, M99%) ICMe 
1 ©iSil7C#: (KTMe 1 H 1 tm^) IE(C, HTllfcM e 1 H 1 CO 

±ttft&zs*3-)V7s)\,-fc*is K 400 Ml K^U*fflfr<#^fc*^b^ MJ t> 
A lmg£SsJobfcfg, 3 £<fc*3 1 ;t' 40 Ml £*DAT^ifi-C 30#SJfc$i3rfc. 
T, 500m 1 £DDAT£JS£it«>fc^ &W)ttt IT 50-100% 7 iz hx h 

'J^-TK^ffl^fcSiS^^^aT h^77^ - (iV-^ai TSKgel 
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ODS-80TS, mm 4. 6mnix-fi$ 150mm) £TE£«£^<&3; £#Htbfc£ £ 

ffitfj (iR«»'13.5/zg, JR§& 99%) CMelH 1 (D^^MtW- (Me 1H1M 

e twt) zntz. 

5 [Mel ©ilflS^Wttll] 

1. ^K<2fe : 

2. tf^* : 499 

3. :fr^P5£ t C27H 37 N 3 0 4 S 

MMfttir : FABMS : m/z 500 [M+H] + 
10 ' W3H*tBK*##f : HSJtt 500. 2569 [M+HP 
fUTfil 500. 2583 (C 27 H, 8 N 3 04S) 

4. mmm,$km~>?j-)v 

1) 'H-NMR (S*^>-;K 500 MHz) : (El 7 ) 

Sppm 0.916 (3H, s). 0.941 (3H, s) , 0.973 (3H. s) , 1.086 (1H, ddd, J = 3. 5, 
15 12.5. 13.0 Hz). 1.136 (1H. dd. J = 2. 0, 12. 0 Hz) . 1.271 (1H, ddd. J = 4. 0. 

13.0. 14.0 Hz). 1.380 (3H. s) . 1.47 (2H. m) . 1.50 (1H. m) . 1.65 (1H. m) . 1.69 

(2H. m). 1.73 -OH. m). 1.84 (1H. m) , 2.130 (1H. ddd. J = 3. 5. 7.0, 12. 5 Hz). 

2. 34 (2H. m). 3.488 (3H. s) . 3.914 (3H. s) . 4.034 (3H. s) . 7. 911 (1H. d. J 

= 8. 0 Hz) . 8. 258 (1H. d. J = 8. 0 Hz) 
20 2) ,3 C-NMR (M*? S—)Vs 125 MHz) : (El 8 ) 

<5ppm 15.413 (q). 19.559 (t). 20.797 (t). 20.961 (q) . 21.981 (q) . 28.416 (t). 

33. 855 (q) , 34.164 (s) . 37.928 (s). 40.356 (t). 41. 722 (t). 42.996 (t). 52.266 

(q), 53.255 (q). 52.255 (q) . 53.328 (d) . 57.432 (d) . 79.291 (s) . 120.0 (s). 

127.392 (d), 140.407 (d) . 141.6 (s) . 146.659 (s) . 149.8 (s). 164.761 (s). 
25 166.027 (s). 167.402 (s) 

5. ®m& : TK&tfDMso \zmm. so~\oo% y-jwmm. 5o~ioo%7-th- 
[Me 1 Boimit^w&m 
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1. W&<F>& 

2. : 502 

3. #^5£ : C 27 H 34 D 3 N 3 0,S 
Il^ff : FABMS : m/z 503 [M+H] * 

mftMmnmtttir mmm 503. 2777 [m+hj + 

gf-JFffi 503. 2772 (C 27 H 35 D 3 N 3 0 4 S) 

'H-NMR 500 MHz) : (0 9 ) 

<5ppm 0.916 (3H. s), 0.941 (3H, s) . 0.973 (3H. s) , 1.086 (1H. ddd, J = 3. 5, 
12.5, 13.0 Hz), 1.136 (1H, dd, J = 2. 0, 12. 0 Hz) . 1.271 (1H, ddd, J = 4. 0, 
13.0, 14.0 Hz). 1.380 (3H, s) , 1.47 (2H. ra), 1.50 (1H. m) , 1. 65 (1H, m), 1. 69 
(2H. m). 1.73 (1H, m) , 1.84 (1H, m). 2.130 (1H, ddd, J = 3. 5. 7.0. 12. 5 Hz). 
2.34 (2H. m). 3.488 (3H, s) . 3.914 (3H. s) , 7.911 (1H. d, J = 8. 0 Hz) , 8.258 
(1H, d. J = 8. 0 Hz) 

5. ®ffi& : TkRtfDMSO fcflUS, 50— 100% ;* ? J -JW^Wt, 50~ 100% T-fe h ~ 

[Me lH30i^WttJt] 

1. #)K£>fe : 

2. #^*:471 

3. : C 26 H 37 N 3 0 3 S 

K*##r : FABMS : m/z 472 [M+H] + 

isttMmnmtttiT mmm mi. 2630 im+h] + 

imm. 472. 2634 (C 26 H 38 N 3 0 3 S) 

4. mm^m~>^i-)v ■. 

•H-NMR (DMS0-d6, 500 MHz) : (El 0) 

<5ppm 0.802 (3H. s), 0.810 (3H. s) . 0.885 (3H, s). 0.951 (1H, m), 1.018 (1H, 
m). 1.150 (1H. m). 1.254 (3H. s) . 1.35 (1H, m) . 1.36 (1H. m) 1.37 (1H, m) . 
1.50 (1H, m). 1.54 (1H. in). 1.57 (1H, m). 1.58 (1H. m) . 1.688 (1H. m) . 1.984 
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(1H, m). 2. 174 (2H. br d, J = 8. 5 Hz) . 3.399 (3H. s) , 3.741 (3H. s) , 4.570 
(2H, br d. J = 5. 5 Hz) , 5. 495 (1H, br t, J = 5. 5 Hz) , 7. 587 (1H, d, J = 8. 0 
Hz), 7. 722 (1H, d, J = 8.0 Hz) 

2) ,3 C-NMR HMBC (Heteronuclear Multiple Bond Coherence) S. 

5 IS HSQC (Heteronuclear Single Quantum Coherence) 7, i& h )V £ & £ \z ir 5 ft 

6 ppm 14. 2 (q), 17.7 (t), 19.0 (t). 20. 0. (q) , 21.1 (q) . 26.7 (t). 33.0 (q) , 
33.3 (s). 36.1 (s), 38.3 (t), 40.1 (t), 41.1 (t). 51.2 (q) , 51. 2 (d) , 52.0 . 
(q), 55. 2 (d), 63.7 (t), 76.8 (s) . 119.2 (s) , 121.8 (d) , 134.1 (s). 138:3 
10 (d), 146.2 (s). 159.8 (s). 162.8 (s) . 166. 2 (s) 1 
5. : zK&tf 100% * ? J —)V\zmm, 50% / -^TKigigu 50% Til h 

- h v ji7kmmte£<D<£7kmm\z-Bim, dmso iz^m, ^*-v->* zua-fcji&m 
cm e i h i (Dmtmm&n] 

15 1. : &tfe 

2. ft^m : 415 

3. frtt : C 2 <H 37 N 3 0S 

nmtttit : FABMS : m/z 416 [M+H] + 

mftMmnmttvt •. mmm 41 6. 2747 im+hp 

20 mum 416. 2735 (C 34 H 3g N 3 0S) 

4. mmm.&mi'?j-)i 

1) 'H-NMR (I^ao*^, 500 MHz) :.(H1 1) 

a ppm 0. 842 (6H. s) . 0.918 (3H. s) . 0.97 (1H. m) , 1.04 (1H. m) . 1.18 (1H, m) . 
1.327 (3H, s), 1.36 (1H, m) . 1.42 (1H, m) . 1.45 (1H. m) , 1.55 (1H. m) , 1.58 
25 (1H. m), 1.64 (1H, m). 1.667 (1H, dd. J = 5. 5. 12 Hz). 1.78 (1H. m) . 2.02 
(2H. m). 2.05 (1H. m) . 3.650 (2H. d. J = 12 Hz). 4.647 (2H. d. J = 14 Hz). 
4.801 (2H. br s). 7.226 (1H. d. J = 8. 0 Hz). 7.474 (1H. d. J = 8. 0 Hz) 

2) ,3 C-NMR (M? □ ufc)l>A. HMBC (Heteronuclear Multiple Bond Coherence) 
J&tf HSQC (Heteronuclear Single Quantum Coherence) 7s ^7 h;i/£r £ \z+r 5. 



<5ppm 15. 1 (q), 18.4 (t). 19.8 (t), 20.9 (q) , 21.5 (q) , 25.1 (t), 33.2 (s) . 
33.3 (q). 36.8 (s) , 39. 2 (t), 40.7 (t), 41.7 (t), 52.5 (d) , 56.0 (d). 60.61 
(t), 62.33 (t), 64.73 (t). 77.0 (s), 106.0 (s). 119.8 (d) , 133. 2 (s), 139.7 
(d), 148.0 (s), 156.2 (s) 

: 7k\zm&. 10~100%^ $J — ;i/7ki§^ I0~l00%7-fc h - h 'J 

[M e 1 H 1 M e ODMfWltl] 

1. #J«<Dfe : 

2. m-M : 457 

3. : C 27 H< 3 N 3 OS 

Kmftffi : FABMS : m/z 458 [M+H] + 

mttmmn&fttif : ^mm 458. 3201 im+h]\ 

wtM-m 458. 3205 (C 27 H 44 N 3 0S) 

4. mmm.^m^ifi-ji •. 

1) 'H-NMR (i^DD^A, 500 MHz) : (0 1 2) 

<5ppm 0.847 (6H, s) , 0.921 (3H, s) , 0.96 (1H. m) . 1.05 (1H. m), 1.18 (1H. 
m), 1.331 (3H. s). 1.36 (1H, in). 1.41 (1H, m) , 1.43 (1H. m) , 1.57 (1H. m) , 
1.59 (1H, m). 1.67 (1H, n) . 1.68 (1H. in). 1.77 (1H. br d. J = 13 Hz). 2.00 
(1H. m). 2.09 (1H. m). 2.16 (1H. m). 3.19 (3H. brs). 3.45 (3H. brs), 3.509 
(3H. s). 3.564 (2H. d. J = 12 Hz). 4.419 (2H. dd. J = 8.5. 10.5 Hz). 4.644 
(2H. br s). 7.356 (1H. d. J = 7. 0 Hz) , 7.488 (1H. d. J = 7. 0 Hz) 

2) ,3 C-NMR (I^dd^A, HMBC (Heteronuclear Multiple Bond Coherence) 
lkT$ HSQC (Heteronuclear Single Quantum Coherence) h )V%: htiztr^. 

(5ppml5. 0 (q). 18.7 (t). 20.0 (t). 20.6 (q). 21.7 (q) . 26.2 (t). 33.2 (s) . 
33.5 (q). 36.9 (s) . 39.4 (t). 41.0 (t). 42.0 (t). 52.8 <d) . 56.2 (d) . 58.4 
(q). 59.0 (q). 59.1 (q) . 70.2 (s) . 74.0 (s) . 75.6 (s) . 76.9 (s) . 109.9 (s) , 
120.5 (d). 135. Ms). 139.2 (d) . 145.7 (s) . 155.1 (s) 
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5. Jgfltt : 30—100%^ ^ y — jUtK^^> 30-100% T-fe h- h U ;UtK 

immmsi mmit^mm^m^m^mm (meo 

Jt*«l©»^tW*fc 48-MTP CM»8Ufc»«^*«l-*»M 1 ^ 
5 g/il*6tti:«>. 16SK#R£fTofc. £©<h€r, 7*kbXOifitt«*lll 

^fcO^20^<hbfc.^lR©IS«-^^t-^^^fctf^^ h>ty^*SS* 

bfc. 21©->U-X* .3?!lffi*U lUiS^I 1 3 Bfflfcfctfc. 

12 ^pg#Sft©#l£T*7*k hx^I^M^I^tl/:. £©£ i^'bfrM'fb^ 

tftft 1 © MEC tt, 
10 1/xg/ml x lO' 12 = 1 ag/ml (atto-gram per milliliter) 

*«#3W««b»ae>*.** 10 B«©7ft»#*i(»a^««l*»* lxio- 7 

Atg/mi) 3K^-r. i^omm^oTi^^iWi^ 

li^^n^o Jg* 10 B^© 6 gfcRM&JR («f«^«K 1 lxiO-^g/ml) 

15 o^nzwi 4\z7Kt B m&mm&^'fizm&zn't&y. mm 10 b«£©mec 

1 x 10" 6 Mg/mr = 1 Pg/ml (pico-gram per milliliter) 
20 20X (2X2) 3 = 1. 28onm 

ro BM©#**?ttfr*-t» 

20X (2X2) 10 = 20, 971. 520 *M 

ttzK>. 3 uWittt^zt 10 B«tctt«jia»*« io. 0QQ.m)sk±\zmmisX&r) * 

MEC 3ftf|Btt*t**B*fcJ:oT**<*ft-r*Ci:*«»W-C**. «f 
25 Mik^M 1 ttftltBSkiiffllfioiiJtKijSCTjifi^lni-r^i^S* 1 **. 
[£16016] i«ftf«*lXl)!R«ftOStt 

5 tmm\zmmit^n 1 Rtf*©w##«v>T©»^*»aMw . 
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* 7 





mm<t¥®n i 


10" 12 Mg/ml 


Mel 


10-" Mg/ml 


M e 1 H 3 


10' 2 Mg/ml 


MelHl 





#U5im«7j<r^H«T^* L^T^-T^I?- (Ulva pertusa K ^ 7 ^ / U 
( Enteromorpha intestinalis ) *>% £ n^^^^JJS ^fei^#lK^»iD ASP7 igitii 

%i%.-ofriiZ\7>1?&t>n—13 ; 7 7,%: 6-MTP ©#?LK:AtU tii^lf <E> Ao T l^fr 
^ ASP7 %m 10ml ^^JObfeo KifcEKtefr^fb^K 1 £ lng/ml t^^io 

tc^anu MM&\z\ztt%mni*T\zmffiMi tmv&&-v7 Bmmmistco 10 
b^, ussse, #*e©;*7a— fi^Ts&Mizmv&ft&mi&fimtoisT&zmm 
umwizmx-M^-vmiz i ammmi^fr* Tj-y^wommmM&mi 5 \z, 

&?\z, ttM&vm&itfomtdtttim'giz&mis. mn^m^(Dm^M.^n 
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$ 8 



1000 ml 
100 rag 

200 mg 
100 mg 



5 immms'] *M&j&mmB<Ditm& 

mmm 5 tmmzisx, YM-i-69t*&tfYM-2-23t* v &mzm 1 7 \z^v^mm 
mmz^^x <Dm'pm%}&m*MfeL ft tzzwi s\z^-ru^m^ntco z. ( 
z.x\ &mtemmm&<Dt%m±m\ii\T-m&<kt!nz>-?*t h^mmmomm* 
^i-r.m^t. mi 8iz&^Tw-2-2m\z&m±mmiM\x^*tb^mmm®) 

io mQmmmt-z'&zz.ttf-Bim-e&z. 

^ftmrntrnfrntz. z.n^(D^mm^. nmcx^^ h)v^mm-r^z.^\z^ 

15 5£<hd*T-#fc. B2lli^lfcJ:5l:, il^l 1 O h U ^^H^Me 

1 (DNMRT.^^ Ml/^&ttJEK: 4fi^>t*>iO- K^ScDg^^it iNOESYT, 

^khmbc*^ h)ifrzz.ri3iT~(Dmmffii&*i&w&isti 0 02 35^02 4^ 

7jkhtc£5\zMe lH3t^^T^ drimangK#<h^>-t? >?S<Df B lT-N0ESYS:t>' 

20 hmbct.^ hji/0fflwtf-^*^^n, ^ne>-^^it^mm#^n-i6, R 

tf8-0-21T^&£\ gB^t^£#i5tbfc. mmt^mn 1 ©JItc^M e 1 H 1 \Z 

^^rmm<D^^u>mt^y^>m±(D2m(DrmVzm^^-^^mm^n, 

02 5Rlfim2 6 t/Ttfcieif^l^yt'^itOtlS^tfc. 
M e 1 H 1 ©/fiHbftMe 1 H 1 M e (D^MNMRT^^ b;U^£SI 2 7&tflll 

25 2 8\Z7jkVTzXo\Z^>^>m. N-^;l/S, 24&<D^l/>S<Offif^fa$J 



H OH 

.,^7 Cxi 
II X 1 

Os 1 
N * J 
S x I 




5£2 



H 



Cxi 
11 x ! 
Ox I 
Nx I 
S* I 



OH 
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5£ 3 : 



H OH 



5£4 : 




II;, Me 1 ©«jS£5£5 \Z. mMM 4 K^bfcM e 1 <DM* h + ->i^I# 
MelB (Dfgii£5£ 6 fc, Mel <2g£#M7C#M e 1 H 3 OH§it£5£ 7 tC, Me 
1 (Dm.7t&Me 1 H 1 ©*Hi££5£8 \Z. Me 1 H 1 ©S^f;Hb#Me 1 H.I M 
e <DliS5££5£ 9 tC^bfco 
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25 



5£8 : 



H 



5$ 9 : 




5 *mmm*x^\mi,fe3:T(DWff®>, nnRxmwmm^t^^^m^iivx 

10 ©*r«fc«F# ' £©;&i£K:<fcntf* $««l*3T?<&*6Sttfr 
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m # <d m m 



1 . TE®3S<fc¥tt'tt* : 

c i ) mn<D& m& 

5 ( ii ) : 457 

(in) : C M H,,N,0 4 S 

ft*##r : FABMS : m/z 456 [M-H] " (0 1) 
■K»j»«K*»«f: HWIt 456. 1960 W-ffl- 
fff-ffffi 456. 1930 (C 24 H 30 N 3 0 4 S) 

( io (iv) mmmRmz/ifj-jv : 

1) 'H-NMR (D 2 O-20 mM Na 2 HP0 4 (pH 9), 750 MHz) : (0 2 ) 
Sppm 0.818 (3H, s) , 0.837 (3H, s) . 0.882 (3H. s) , 0.960 (1H, in). 1. 058 (1H, 
m), 1.167 (1H, m). 1.326 (3H. s), 1.37 (1H, m), 1. 38 (1H. m), 1.40 (1H. m) , 
1.58 (1H. m), 1.61 (2H, m), 1.52 (1H, br d. J = 13 Hz), 1.76 (1H. br d, J 
15 = 14 Hz), 2.024 (1H. m) . 2. 181 (1H. dd, J = 4, 14 Hz), 2.291 (1H, dd, J = 
14. 16.5 Hz), 7.698 (1H. d, J = 7.5 Hz). 7. 845 (1H. d, J = 7.5 Hz) 
2 ) l3 C-NMR (D 2 0-20 mM Na 2 HP0 4 (pH 9) > 125 MHz) : (03) 
<5ppm 15.236 (q) . 19.037 (t) , 20.287 (t), 20.955 (q) , 21.835 (q). 25.987 (t). 
33.381 (s), 33.636 (q) . 37.308 (s) . 39.590 (t), 41.199 (t) . 42.346 (t) . 52. 769 

( 

20 (d). 56.381 (d). 79.096 (s) . 1 14.965 (s) . 124.399 (d) . 139. 004 (s). 141.232 
(d). 150.282 (s), 152.656 (s) , 172.081 (s), 173. 538 (s), 174.661 (s) 

2. Tt?,<DW4t¥W&M : 

( i ) mn.<D& : m& 
25 (ii) &mm.&m~>?i-)i 

■H-NMR (D 2 0-20 mM Na 2 HP0 4 (pH 9), 500 MHz) : (04) 

<5ppm0. 815 (3H. s) . 0.834 (3H. s) , 0.877 (3H, s) . 0.949 (1H, ni) , 1.048 (1H, 

m), 1.163 (1H, m), 1.297 (3H. s) . 1.35 - 1.40 (3H. m) . 1.52 - 1.63 (4H. m) . 

1.753 (1H. br d. J = 14 Hz). 2.012 (1H. m) . 2.158 (1H. m) . 2.299 (1H. m) . 



7.646 (1H, d.. J = 8. 0 Hz), 7.769 (1H. d. J = 8. 0 Hz) 

3 . m xoimmm 1 mirnvmrnt^mn 1 £££T*f£a &ftsa4«** 

5. YM-2-23 ft (FERM BP-8417K ft//^a7^ • Xtf-y-X 
( Tenacibaculum sp. ) YM-1-69 (FERM BP-8418) Xte^-n e> ©^HMttrefc Sit ^ 

OfSHSfl 3 3lfSfc(DMj£&o 

6. «£4&J&* YM-2-23 ft (FERM BP-8417K x"^ ~> A^xl ^ A • Xtf-S' — X 
( Tenacibaculum sp. ) YM-1-69 (FERM BP-8418) Xte^tl £ OUBIS^-Cfe £ If # 

9. w^oiesai i mzm.<Dmm.<t^mn 1 £ mj ^wj^t^^>t 
^iti, z. l\z£.y)%£> n^mmm<t^m l ot// ^;wb#, ^;wb# 
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m m # 



5 •tz>m i M&mm%mzmtz><> 
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— — COSY and TOCSY spectra 
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C-H HSQC spectrum 
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SEQUENCE LISTING 
<110> MARINE BIOTECHNOLOGY INSTITUTE CO., LTD. 

<120> NOVEL CHEMICAL SUBSTANCE HAVING MORPHOGENETIC AND GROWTH- ACCELERATING 
ACTIVITIES 

<130> PH-1841-PCT 

( <150> JP2002/203608 
<15I> 2002-7-12 

<160> 4 

<I70> Patentln Ver. 2. 1 

<210> 1 
<2I1> 190 
<212> DNA 

<213> Tenacibaculum sp. 
<400> 1 

CCTACGGGAG GCAGCAGTGA GGAATATTGG TCAATGGAGG CAACTCTGAA CCAGCCATGC 60 
CGCGTGTAGG AAGACTGCCC TATGGGTTGT AAACTACTTT TATATGGGAA GAAACCCCTC 120 
TTACGTGTAG AGGCTTGACG GTACCATAAG AATAAGCACC GGCTAACTCC GTGCCAGCAG 180 
CCGCGGTAAT 190 

<210> 2 
<211> 189 
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<212> DNA 
<213> Unknown 



<400> 2 

CCTACGGGAG GCAGCAGTGA GGAATATTGG ACAATGGGCG GGAGCCTGAT CCAGCCATGC 60 

CGCGTGCGGG AAGAAGGCCC TATGGGTCGT AAACCGCTTT TATACGGGAA GAAACCACCC 120 

TACGTGTAGG GTACTGACGG TACCGTAAGA ATAAGGACCG GCTAACTCCG TGCCAGCAGC 180 

CGCGGTAAT 189 

<210> 3 
<211> 1173 
<212> DNA 

<213> Tenacibaculum sp. 
<400> 3 

GTATCTGGAG GTTTACACGG AGTTGGTGTA TCTTGTGTGA ATGCACTTTC AGATCATTTA 60 

AAAGCTACAG TTCACAGAGA AGGTAAAATA TGGGAACAAG AGTATGAACG TGGTAAAACA 120 

CTTTATCCTG TAAAAACTGT AGGTGAAACT GATATAACTG GTACAGAAGT AACTTTCTTA 180 

CCAGACAAAA GTATTTTCCA ACAAACCACA GAATATAATT ACGAAACGTT AGCTACACGT 240 

ATGCGTGAGT TAGCGTATCT TAATAAAGGA ATCACGATTA CGTTAACAGA TAAGCGTAAT 300 

AAAGATGATG AAGGAAATTT TATTGCTGAA ACTTTCCACA GTAACGAAGG ATTATCTGAA 360 

TTTGTTAAAT ATTTAGATAG TACTCGTACT CCTGTTATTC AGCATGTAAT TTCAATGGAA 420 

GGTGAGAAAA ACGGAATTCC TGTTGAGGTT GCAATGATTT ATAATGATTC ATATGCTGAA 480 

AATTTACATT CTTATGTAAA TAACATTAAT ACTCACGAAG GAGGAACACA TTTATCAGGA 540 

TTTAGAAGAG GTTTAACAAG TACTTTAAAG AAATATGCAG ATACTTCTGG ATTACTAAAG 600 

AACGTTAAGT TTGAGATTTC TGGAGATGAT TTCCGTGAAG GTTTAACGGC AATTGTATCT 660 

GTAAAAGTAG CTGAACCTCA GTTTGAAGGA CAAACAAAAA CAAAATTAGG AAACAGAGAA 720 

GTTACTTCTG CAGTATCGCA AGCTGTAGCA GAAAT-GTTAA CTGATTATTT AGAGGAAAAT 780 

CCTAATGATG CTAAAACGAT TGTACAAAAA GTAATTCTTG CAGCTCAAGC GCGTCACGCA 840 
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GCTCGTAAAG CAAGAGAAAT GGTGCAACGT AAAACAGTAA TGAGTATTGG AGGTTTACCT 900 

GGTAAACTAT CTGATTGTTC TGAAACTGAT CCAGCAGTTT GTGAAATTTT CTTAGTCGAG 960 

GGAGATTCGG CAGGTGGAAC TGCAAAACAA GGTCGTGATC GTAATTTCCA AGCAATTTTA 1020 

CCCTTACGTG GTAAGATTCT TAACGTAGAA AAAGCGATGC AGCATAAAGT TTTTGAGAAT 1080 

GAAGAAATCA AAAACATGTT TACGGCTTTA GGAATCACTA TCGGAACAGA AGAAGATCCA 1140 

AGAGCATTAA ACTTATCAAA ATTAAGATAT CAT 1173 

<210> 4 
<211> 1173 
<212> DNA 
<213> Unknown 

<400> 4 

GTATCCGGTG GTTTGCACGG GGTAGGTGTT TCTTGTGTGA ACGCCCTTTC CAATCATCTT 60 
AAAGCTACCG TACATAGAGA TGGGAAAGTT TGGGAACAGG AATATGAACG GGGTAAATCC 120 
CTTTATCCCG TAAAAAGTGT TGGGGAGACC GATGAAACTG GAACCATTGT TACCTTCATA 180 
CCAGATGATT CAATCTTTAC CCAAACAACA GAGTATAGTT ATGAGACCCT TGCCAACAGA 240 
ATGCGTGAGC TTTCGTTCTT GAACAAAGGG GTTACCATTA GCATTACGGA CAAAAGAGTA 300 
AAGGATAAAG AAGGGGAGTA CCTTTCTGAA ACTTTTTATT CCGATGCTGG ACTAAGTGAA 360 
TTTGTTAAGT TCTTGGATGG TACCCGTGAA CCTTTGATTC AAGGGGTTAT CGCGATGGAA 420 
GGGGAGAAAA ATGGTATCCC TGTGGAAGTG GCAATGGTTT ACAACACCAG TTACACGGAG 480 
AATTTACATT CCTATGTGAA TAACATTAAC ACGCACGAAG GGGGTACGCA TCTTTCCGGT 540 
TTTAGAAGGG GATTGACCTC TACTTTAAAG AAATACGCAG ATTCTTCTGG AATGCTCGAG 600 
AAATTGAAGT TTGAGGTTCA GGGAGATGAT TTCCGTGAAG GACTTACAGC AATTGTTTCC 660 
GTTAAGGTCG CAGAACCTCA ATTTGAAGGT CAGACGAAAA CCAAGCTTGG AAACCGCGAG 720 
GTTTCTTCTG CGGTGAGCCA AGCTGTTTCT GAAATGCTCA CGGATTATTT GGAGGAGCAT 780 
CCAGATGATG CCAAGGTTAT TGTTCAAAAA GTTATCCTTG CCGCTCAGGC CAGACATGCC 840 
GCTACAAAGG CCCGTGAAAT GGTACAGCGT AAGACGGTAA TGAGTATTGG TGGGCTACCT 900 
GGAAAATTGT CCGATTGTTC TGAGCAAGAT CCTGCGCAAT GTGAAGTATT TCTTGTAGAG 960 

3/4 



GGAGATTCTG CAGGTGGTAC GGCAAAAATG GGCCGGGACC GAAAATTTCA GGCCATTCTT 1020 

CCACTAAGGG GTAAAATCTT GA$GTGGAA AAAGCCATGC AGCACAAGGT TTTTGAAAAT 1080 

GAGGAAATAA AGAATATTTA TACGGCCCTA GGGGTTACTA TTGGAACGGA AGAAGATAGT 1140 

AAGGCCTTGA ACCTGGAAAA ATTAAGATAT CAT 1173 
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